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method for. 



^->. p.■ interna '' -"^l-l ^ 
latex film 

The present Invention relates to ^^^^ive 
1 o£ a pipeline with a protective 

rr?or.r;x^T^tror.... .... 

,t least one latax. .^^^ to the use of a latex 

^^rT f^x. "ntent; .or the coating o. the 
ti wall of a Pipeline fo. reducing or stopping the 
::::::: oT one or LL constituents o. the material o. 
sUl pipeline into a liquid carried by the latter 

V pipeline, a pipe or a portion of Pipe, the 
internal w^ll of which Is coated with a fil^ obtarned 
f"" at least one latex, represents subsequent sub^ec. 
^^^^.^^s of t.h.e invention- 

The n^ethod according to the invention can be 
applied in particular to a pipeline for supplying water, 
:r particular drin.ing water, preferably hav.ng a 
temperature of less than approximately 30 C 
particular of . less than or equal to approKxmately 20 C. 

The method according to the invention has 
particular advantageous application in the coatxng 
metal pipelines, in particular lead pipelines. 

This is because the recent decision of the European 
union and of France to conform to the recommendations of 
the World Health Organization (WHO) by reducing the 
acceptable upper content limit for lead in drinking water 
from 50 to 10 ug/1 by 2013 requires organizations which 
manage distribution networks to rapidly find a solution 
which satisfies both the standards and private 

individuals. ^ 

The water at the outlet of a supplying station 

being " always below this upper limit of 10 pg/1 but 
becomes charged with the element lead on passing into old 
pipes. 
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. m-lr^as the only solution, for the moment, 
Xn ciwellxn^s J ^^^^^^^ partitions, walls 

,ema.ns that of ^^.^ ^^^^^^ 

and fittings of the awei-LJ."y 

.Ke pipes .^^ ^^^^ ,d,,3able to develop a method £o. the 
r,or.riestructive renovation of pipelines. 

nondestruct. ^^^^ ^^^^^ . ^ f olloVxng 

charaoteristic. in order to meet the need identified: 

- impermeability to water and to lead, 

- adhesion to old lead, that is to say lead whxch 
is untreated and which has been subjected to attacks by 
drinking water, or which is possibly etched, 

- sufficient flexibility to withstand the pipe 

being twisted, ^-v,=.„ 

- duration of effectiveness of greater than 

10 years . 

The polymer of which it is composed must meet the 

following requirements: 

- be prepared from chemical compounds (monomers, 
initiators, additives) which come within "food grade" 
standards, in the case of the coating of the internal 
wall of a pipeline intended for supplying drinking water, 

- exhibit good chemical resistance to water and to 
chlorine. 



In addition, the method must be as simple 



as 

s which 



possible, in order to limit successive operation 
increase the cost of the operation, be suitable for 
application in pipes which are both small in diameter and 
large in diameter, and with regard to a network 
comprising connections and junctions, and make possible 
the coating of the pipeline in ■ a short period of time, in 
order to keep as short as possible the time during which 

the water is cut off. 

Furthermore, the film must be formed under 
temperature conditions close to ambient temperature. 
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Ac =lTftadv a technique 

patent DK discloses a process .c. t.e 

.epair sLathing .1 a „a,te„a«r pipeline, £cr pu^Ixc 

r/ ind..«iai use. The coa.in, X^/.lJ^ ■ 

«trulsion comprising a dispersion 
bituminous emulsion J^^^^^^^y o£ other polymers, 

poly(chlorobutadiene) and optionaJ-xy acetate) 
sui as natural resins, poly (vinyl , 
or poly(vinyl alcohol). The dispersion is applied as 
spray and drying is provided by a stream of hot air. 

L the method of application EP 0 299 134, after 
abrasive cleaning, a liquid epo.y resin is circulated in 
the pipelines, ranging from the smallest towards the 
biggest diameters. The amount of resin which is 
sufficient, calculated for a pipeline or a stiage, . is 
propelled inside the pipeline with compressed air. 
Heating of the resin is provided by a stream of hot air. 

French patent FR 2 728 652 relates to a method for 
the internal coating of a pipeline with a small diameter, 
in which an epoxy resin is propelled by a flexible plug 
with a diameter slightly less than that of the pipeline. 
The uniform movement of the resin + plug combination is 
provided by a slight difference in pressure. 

Application GB 1 322 122 relates to a method for 
sealing the leaks in pipes, in particular by the 
application of natural or synthetic latex. 

However, these methods did not make it possible to 
overcome a number of technical constraints, such as, for 
example, the need to dismantle supply faucets and to 
install temporary valves, or to heat the pipeline after 
emptying the excess latex. 

Furthermore, the resins used generally have a short 
pot life, that is to say a short . lifetime in the 
container for use, which does not make it very easy to 
use theiu- 
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I. h.s no« been found thar the us. of « 

^mrn, of.^... ---".o^L/rn:: 

rrr.rr;.uj: ."--ana p.oau«ion of wa«. 

oartlll" o£ „,ter mended for consumption, namely, 
Z pax. "r, the upp« limit on migration °n ;- 
of Le finished material- the organoleptic quality of the 
bacterial inertia (no contribution to the 
fo^Uon Of a biofilm, and the absence of cytotc.iC.ty . 

according to the invention, the latex used to form 
,:he film is such that, wnen it is diluted to a solids 
content of 20% in demineralized water, its conductivity 

is less than 1 . 3 mS/cm. . ^ , ^ 

in particular,, the conductivity of said latex 
diluted to a solids content of 20% in demineralized water 
will be less than 1 mS/cm, preferably less than 

0-9 itiS/cm- _ _ ^p.o 

The term -latex diluted to a solids content of 20* 

in demineralized watzer" is understood to mean a latex 

brought to a solids content of 20% by addition of 

demineralized water. ^. 

The conductivity is measured using a conductivity 

meter at a temperature of 20 °C, 

The term ^^latex" is understood to mean, xn the 
present description, a suspension of • polymer particles 
which is generated in situ in a continuous phase composed 
of an aqueous solvent, preferably water or a 
water/cosolvent mixture, for example an alcohol. 

Preferably, the diameter of the particles is of the 
order of 10 nm to 5 pm, in particular of 100 to 300 nm. 

TO form the latex, use is more specifically made. 
■ according to the invention, as ethylenically unsaturated 
monomer, of the monomers chosen from styrene and xts 
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. chloroprene, (meth) acrylic 

;„lymerized or d.no... the esters 

Of acrylic acxa or ^^^-Ferablv Ci-Cs alcohols. 

or fXucrma.ed C.-c„ alcohols ^^^^^^^^^^^ 

Mention may be made, among the „_butyl 

methyl --,--'^;racrrilt a-e^hXX---"' ^ 
rryratryl^r^^Urt--- methacryxate. 
^!butyl mathacrylat, o. isobutyX "-"^^'^^^.^ " . , 

The vinyx nltriXes incXude more particularly C, C^, 
,inyl nitriles, such as, in particular, acrylon.tr.le and 
methacrvloaitrlla^ noted that styrene can be replaced, in 
all or in part, by derivatives, such as a-methylatyrene 

°' ^""xhrtther' ethylenically unsaturated monomers, which 
can be used alone or as mixtures or which can be 
ct^oxymerized with the above monomers, are rn P"*-"^- 

^ vlnyi esters of carbOKylic acids, such as vinyl 
acetate, vinyl versatate or vinyl propionate. 

- vinvl halides, . 

- ethylenic unsaturat:ed mono- and dicarbo.yl.c 
.cids, such as acrylic acid, methacrylic acid, itaconxc 

7 maleic acid or fumaric acid, and the monoalkyl 
:r.:;s rr^^e aicarboxylic acids o. .he .ype ci.ed^ wl.h 
allcanols, preferably C.-C. allcanols, and the.r N 
substituted derivatives, 

- amides of unsaturated carboxylic acxds, such as 
acrylan^de, xaethacrylamide, N-methylolacrylamide, 
N-methylolmethacrylamide or N-allcylacrylamide., . 

- ethylenic monomers comprising a sulfonic acxd 
• g.oup and its alkali metal or ammonium salts, for example 

i vinylsulfonic acid, vinylben.enesulf onxc ac.d, a- 
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methacrylate, in pari:icular 

- amidas of vxnylamine, 

- unsaturated Y ^^^^ g^oup . or a 

secondary, tertiary or ^^^^^^^""^^ 3,,^ as, for 

n.tro.en-co.prisln. .eter^eyc^.^^^^ ^^^^^^^^^^ 

:^T.ra;ryX:t\Trd ^i^^^^^ ^^^^ 
(meth)acrylate^ a n^ethacrylate, di (tert- 

climetlxylaminoethyl ^^^^^^^ xnethacrylate, 
butyl) aminoethyl acrylate 

dimethylammomethylaerylamide likewise 
dimethylaminomethylmethacrylamxde. It 
possible to use zwltterionic xuonozaers, -^f 

s„ifopropyl(diiuethyl)aminopropyl acrylate. 
^""^ Ilch maK, possible crosalin.ing du.i., 

„se tor e=<ample by rhe cheiuic.l, thermal or 
;b:;==hen>i=al route. su.h as ,ly=idyl me.hacryX.te or 
dihydrodicyclopentadienyl acrylate . 

When said pipeline is intended for supplying 
drinycing water, said latex is preferably formed by 
pulverization or eopolyruerization of n^onoxners of food 
Lists of authorized .ono^ers are available country 

''^''Advantageous monomers of food grade are chosen from 
methacrylic esters, in particular n-butyl -"y^^^^' 
methacrylic acid and its derivatives, and styrene and xts 

derivatives . . ^ - 

According to a preferred aspect of the xnventxon, 

said latex comprises a polymer, or - -^^^^^^ ^^"'"^ ' 
film-forming temperature of between 0 C and 20 C 

According to a preferred aspect of the xnventxon, 
said latex comprises a polymer or a copolymer ^-^^^ ° 
glass transition temperature (T,) of less than 20 C and 
Lre preferably still a glass «ansition temperature of 
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in particular o£ gre.r ,^„,„,agaous property, 

particular fron. 30 ^°J°- ,,>,iblti.g a lew l.vel of 

of said I-"'' " J^^;^' ,,3, ,han 10%, preferably of 

coagul^, rn partrcular 

less ^^^l l'll^^^,^^^ 33 indicated In example 1. 

TiTm is sublected to a purification treatment 
rnrnred\o - concentration of water-solu.le 

constituents ^n ^^^^^^^^^^ constituent" is understood 

the present description, residual monomers 
to mean, in the pre polymerization, oligomers 

remaining in the monomer units. salt 

oomprising 'PP™'^^^^ l.rpolymeri..tion initiators, 
residues '^"^^ ^oTymori^tion buffer and, when 

:r!ct"ragers are usfd during the formation of 
re later those of them which are not involved in the 
stabilization of the polymer particles, and any other 
Tofsti^ent Which remains in solution 
phase on conclusion of the formation of the 

This purification treatment is advantageously 
out by dialysis and/or ultrafiltration. Said 
. on conclusion 'of such a purification treatment 

exhibits a concentration of water soxudx 

"ich is less than that of .-'^^^ . ^^^f 
o-P the polymerization or or 
conclusion oZ tne 

^°^°^^::::::;r;o an advantageous, aspeot, the method for 
coating the internal wall of a pipeline comprises 

following stages: 

- a pipeline is filled using a latex. 



PCT/FR2004/000985 

WO 2004/094890 



- sa 

excess 



Xa^e. « fxov, out .nd « forzu . layer 

^^r^^l■Lnes Furthermore, the latex 

pipelines. particularly easy to use xt. 

3e.eral^nours,^.a..n.^. pipeline is, .or example, 

carriea out at ^^^^^ -^-YaTe^f l-ex, so as to for. 
..e prrec::::^!.:: r out at a te.p.rature 

^'.^^^^L:L::^:^^^^ ..e Plpeime can .e coatea 
with several superimposed films of latex, in particular 
with two superimposed films of latex. 

in this case, each of the films of latex xs applied 
after drying the preceding film and each of the filxas has 
a thiclcness of approximately 50 to 500 pm, preferably 100 

"°t1!^' filling of the pipeline can advantageously be 
carried out under pressure, for example a pressure of 2 

The coating of the .internal wall of the pipeline 
can be carried out on the pipeline as is, without 

pretreatment of the latter. ^ ^ t^^h 

Advantageously, when said pipeline xs made of lead, 
a pretreatment using an acid can be carried out. 

use will advantageously be made of orthophosphorxc 
acid, in particular at a molarity of 3N. 

The invention also relates to a pipe or a portion 
of pipe coated with a film obtained starting from at 
least one latex, the coating of which is capable of bexng 
carried out by the method described above. 

The pipes or portions of pipes thus coated exhiba.t 
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.rties of resistance to twisting • a=n 
i^prcved ^^^^^^ .esins, such as certaxn 

comparison w.thp.pes ^^^^^^^ ^^^p^.^ies of the latex^ 
epoxy resins, due to ^^^^ purposes of 

The latex ^^^^^^ ^f^^^^^" eonvantionaX ruethods . 
^he invention can be ^ producing a . latex which 

The reactants eznployed for pr J ^^^^^ 
-1 ^^1- i->ie -Durposes or tine inv^cii^j. 
can be used for the p p ^^,^,,:Logy of emulsion 

conventionally xised m tne .^^^.^^^ four main 

polymerization. This technology involves 

constituents: ^^^^^^^^^ medium (or continuous phase) 

- the surface^active agent (s); conventionally at a 
level of 0.01 to 10% by weight with respect to 
nvonomer (s) . depending on the type ox 

- the monomer (s) r 

- .^e initiator, whicl> » -1>*1- ^» "^^ITIZ 

r-esoect to the monoiner (s ) . 

0^h.r constituent, may play a part In order to 
improve tn. properties of the final latex 
provide better control of the reaction of certain 

'"'"""Mention ».y in particular be »ade of cnain-transf er 
agents, buffers, for controlling the PH, and chelating 

"^"""^The dispersing medium is generally composed of 
„ater or a mixture of v,ater and cosolvent, " 
alcohol, in particular methanol, in which th- 
constituents are dispersed or dissolved. 

■ During the implementation of the synthesis, the 
surface-active agent is . first dissolved in the agueous 
^nase, resulting in the formation of a micellae 
!f the concentration of surfactant is sufficient 
(critical micelle concentration) . 

use will preferably be made of ionic surface-active 
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agents, such 

a,en«. In particular an.onxc surface 

as .odiu» ^"f Of nonionic su.fac.-ac.i.. 

„r Of lacromcl-cular sur^c.-active agents 
. f Of ^ comprising a bloc, based on 

composed c£ "^"^^J^ to a hydrophobic block 

pol. (Ethylene o..de^( )^ ^^^^ poly (.tyrene, (PS, 
composed of a poiym hydrophilic part 

::/\\rrrnrad":rVr' Chain, an atonic or 

"^^"iLTnrerrartdded to this micellar solution 
and are stabilised by virtue of the surf ace-act.ve agent 
. ^e latexes which can be «sed for the purposes of 

the indention can — " J/^/— T^Trr^-Trofd 
ZZll o"f~ab:: pCerties. .hese monomers can in 

-"-r ini-o;; ::::r:-rstrfrom the cat^ory 
of the peroxides, in particular inorganic peroxides (H.O., 

'"'"'"''The most widely used Initiator is potassium 
persulfate or sodium persulfate. It can be used in 
combination with a redox couple, such as Fe /Fe , 
IX. to be able to lower the polymerization temperature 

The buffers make it possible to keep the 
polymerization medium at a constant pH throughout the 
riartion. The regulation of the pH also makes .t possxble 
" avoid the formation of certain ionic co^inatxons 
which would prevent the reaction from being carried to 

^"'"^'Ihr'chain-transfer agents are used to control the 
average molecular mass of the polymer and ^-'J'^ 
crosslinkings. ose will be made, for example, of an alkyl 
mercaptan of general formula R-SH. 

The chelating agents may also' prove to be necessary 
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^ive certain metal ions capable of 
to render rtnactive certain ^ chosen 

. uT-ii-n the polymerization and 

inter ferxng with rne p jr medium. 

the type of ion and the pH ox 
according to ^^^^J possible to synthesize latexes 

Alternatively, ic is p in particular 

^r^mnrisinq monomers carrying ai- 
those --^-^^^^^ functional group, by adapting the 
carboxylic acid ru ^ reaction, namely the 

=>T,,^i-^rs of the polymerization reaction, 
parameters of ^^.^entage by weight of monomer 

stirring ^^^^^^^^^^^Z ,,,^,.^,,0 acid functional group 
carrying ^^^^^^^ ^^^^^ ,f monomers and the 

«ith respect to the ^ ' ^^^^ r.sp..^. to the 

^^r-r-e:*rLtaae by weight of xnit:i.a-co:c w . ir 
ro«rarun/o* .=no„e.s. so a= .o obtain .a... par..cles 

appropriate ^s^e.^^^^ ^^^^ purposes o. 

the invention may be functionalized, that is to say ^ha. 
'eLtive or ionizabl. functional groups are covalently 
bonded to the surface of the particles. 

This functionallzation can be carried out: 

- by incorporation of reactive chemical groups 
carried by the radical Initiator (sulfate or carboxylate 

fiT& th.e c oinin.on.es t ) / 

. by stabilization of ionic or nonionic surface^ 

active agents of -surfmer" type, 

- by postpolymerization chemical modification, or 

- by incorporation of functional monomers in the 
chains by copolymerization . • 

use will advantageously be made of 

functionalization by carboxylic monomers, such as acrylic 
acid and/or methacrylic acid, for improving the adhesion 
and promoting the interactions of the latexes with the 
substrates, in particular metal 3ubstrates. 

The latex can be synthesized in a closed reac.or, 
in batch mode, in which all the components ^^^^^r 
surfactant, monomer, possible buffer) necessary for the 
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the reactor before 
synthesis are i-"/-;^^^ "-^X.^^ ^eing carried out at 
initiating the reaction, the ^^^^ stirring 

the given temperature and 

conditions. c-arrv out a synthesis in 

It is also possible to -""^ ^^seeded" 
^■r^H in particular 
several stag« and ^^hesi. begins wirh th. 

polymerization, ^ ";;^^;^,;'',,„/,3ed of . portion oi the 
polvmeriza.xon of a ^^^^^^ 

monomers. For tne ^.a-rr-h or semicontinuous 

ci-t-her under oax-cn ^-^ 
monomers, emne ^a^^tides is constant during 

conditions tne "--^ -.-rrr-ed in paraile.. 

^^rtt' axso possible to use. tne purposes of t.e 

^^^-mTT^^-roiallv available latex- 

''^^^^';::;e:ab r siii i^^^^ - --^--^ 

preferably, ^.^^ ^^id/or ultrafiltration 

rrfo^ro^ - r^Th^eo/ for the coating of the internal 

nrter* diluted, for example, to 20., is 
% ^r.ra a recirculation tank and is passed xnto 
introduced mto a ^^^^^^ between 1 and 

„n-rafiltr.ation module at a rate oj. 
an ultrari-LTii-'=i . pressure of between 1 

5 m/s at ambient temperature and a pressure 

and 5 bar is applied. ^.^^^ 
The ultrafiltration module can o« 

• ™«-mV.r-;^nes with a cutoff threshold 
inorganic or organic membranes, wit.n 

%iz! of the pores) suitable for the latex used. 

The latex is purified by diaf iltration until the 

Terrd as sufficiently purified from 
the moment when the conductivity approaches the threshold 

=»^- T^hich it Is constant* 

This value depend, on the latexes used and on the.r 

state of initial dilution ^^^^^ p>,,..loation 

technire. - pa^oular techniques involving absorption 
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on a resin. latex diluted to 

2II rTL-e.a3i:ed .ate. t.e Xate. is 
approxxxuately p^^ified when its conductivity 

regarded as ^"^^^^"^"''^'^^ ^^^^ly less than 1 mS/cm and 
is less than 1.3 mS/cm, preferably 

■■ ^ ^»v,Tv Still less than 0.9 mS/cm- 
"^:ri::entro: is. mustrated .y the examples .elow. 

svnth. i r I n-'i--rn^-- ^-^--^ 

^TTT^^tl ^ conditio ns ^f the reactiLon 
^^^■^^^I?-^reaotions were carried out xn a 250 ml 
■ V ^ort «Sovirel" reactor with a stirrer of anchor 
Tyre or to\Te volume of the reactor, the -tal w ...t 
(Lactants water) involved in the reaction .s 150 

The regulation o£ the temperature xs provided by 
n^eans of a water bath thermostatically controlled at a 
Tempe^t-e of 70-C. The stirring can be adjusted to 
different values between 0 and 1000 rev/min. The stxrr.ng 
is most commonly from 250 to 300 rev/min. 

The reactor is surmounted by a reflux condenser and 
by an inlet for nitrogen, which makes possible the 
degassing of all the system and the solutions. 

For the batch shot and semi continuous syntheses, 
the addition is carried out using syringes and syringe 
drivers, making it possible to add, to the reactor, the 
monomers alone or in emulsion at a variable rate of 
between 1.45 and 145 ml/h. 

The kinetics are monitored by talcing regular 
samples and the reaction is halted when the degree of 
conversion reaches 100% or when it stabilizes (for 

incomplete reactions) . ^ ^v.-, • 

The latex is placed under nitrogen bubbling for 
half an hour and is cooled to ambient temperature. 
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«.^HoH A Withdrawn weight Wi, of latex 
extracts method. A wl polymer wp 

,20»C to constant J^^/f ,,^.3 it possible to 

obtained after complete evaporaT^:^ 
calculate the level of solids: 



Wo 

Ls = — 
w 



The level of coagulum represents the part of the 
monomers introduced into the reactor which is . found .n 
the form of agglomerated particles. Thus: 

% coagulum ^ — 

The coagulum is separated from the latex by 
filtration through a sieve - 

^- dsaree of c onversion 

The degree of conve.si.. 0= is defined by i=he rar.o 
Of Je real, level of solid, of the 1— " 
theoretical level of solids o£ the lateK, corrected for 
initial level of solids, according to th. following 



the 
formula: 



DC = 



with 
Ls: 
extract: 

Lsi: 



real level of solids, determined by dry 



initial level of solids, due to the initiator, 
to the surfactants and to the possible buffer ^ ^ ^ , 

theoretical level o£ final solids, calculated 
from the amounts introduced 



wo 2004/094890 



IS 



PCT/FR2004/000985 



type from Coultronics. 

T ^ of tl^e latex 

' The following abbreviations are use,a below: 
BuA n-butyl acrylate 
MAA methacrylic acid 
KPS potassium persulfate 
SDS soditim dodecyl sulfate 
Stv styrene 

The proportions of the monomers for the syntheses 
of poly{styrene-eo-butyl acrylate-co-methacrylxc acxd) 

terpolymers are set at 37/58/5. ^ ^ • =i 

stirring is fixed at 300 rev/rain. The typxcal 
recipe, for a level of solids of 50%V for this series of 
latexes is shown below: 

Sty lAtochem) 2 9.6 g 

BuA (Fluka) 46.4 g 

MAA (Aldrich) 4 g 

SDS (Fluka) 0.4 g (0.5% of the monomers) 

water 80 g 

KPS (Prolabo) 0.6 g (0.75% of the monomers) 

NaHCOs (Fluka) 0.328 g 

The characteristics of the latexes obtained are 
presented in table 1 below: 
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Table 1 



% coagulate 



Size of the 
particles 




- rrr^r^ight with respect to the monomers 

as % by weign ^^^sured with the Coulter N4 + C 

'* polydispersity index, measurea witn 

PI device (Coultronics) 

The slightly diluted latex (level of sol.ds of 20 
to 30-) is introduced into a flexible cellulose dxalysxs 
::.e w\th a cutoff ..reshold of 50 000 Da 
(Spectra/Pore 7) and then .immersed in- distilled water. 

Dilution is necessary due to the difference xn 
^.,™otic oressure on either side of the membrane- 
°^"°"^:^r exchange water is replaced every twelve hours 
at the beginning and then every day until a constant 
conductivity for this water is obtained. 

The overall purification operation can thus last up 
to 15 or 20 days, in particular for the latexes for whxch 
total conversion has not been achieved. 

^■L. • ^ ^€ ^ Rtex in v>atr:h mode with 
Exaipple ^ - Synthes3-s of — a — latex — in — w 

^^r ^^^olled f^^ Hina of f ^^nct lonalizing monoiaer 

— ^Tes with the same overall composition were 

synthesized according to the >>modified" batch shot 
ithod, that is to say that the addition of the -ma.nder 
of the monomers. Including the acid, xs c.r.xed ou. 
continuously and not all at once after .pproxxmately 90. 
conversion of the majority of the monomers introduced xn 



wo 2004/094890 



PCT/FR2004/000985 

X7 



batch mode. styrene and of butyl 

The seed oomp composed of 

no. -ir. the proportions 41/^^- 

^oq. ^-F all the monomers, 
close to 68% of all tne latexes obtained is 

The typical composition of the 

given in table 2: 

Table 2 - Typical composition 



- 


constituents 


% with 
respect to 
the seed or 
ro the shot 


% with 
respect to 

the total of 
rhe monomers 


Weight 

(g) 


Seed 


Water 

SDS 
KPS 




0-5 

0-75 

28 


100 
0.28 
0,41 
15.35 




Sty 
BuA 


41 

59 


40 


21.9 


Delayed 
addition 
(sho-t) 


Sty 
BuA 
MAA 


28.2 
56.3 
15.5 


9 

18 
5 


5, 

10 

2.75 



The X.tex L4 below was synthesized by adding th. 

Addition being carried out 1 hour after the beginning of 

the r>ol\nmerization. ^ , ^ 

Characteristics are given in table 3 below: 
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Table 3 



■sty/BuA/MAA 
37/58/5 




Composition in 
monomers as % 
v<Y vieigtit 



34. 5% 



The latex L4 is subjected to purification by 
dialysis as shown in ejcaiuple 1. 

, 3. ij^vnf r- r-^-^"" of resistance to wate r 

The penetration of water insiuc 

to the diffusion of the lead and. by 
contribute to the interface. Is capable 

trTrotcTn; defects in adhesion and problems of 
dela^lnetlon^of^the^coatin,.^^^^^^ 37/SS/3 styrene/hut.l 
,^^.ri«i-e/acrvlic acid latex was used. 

acrylate/acryj-i Teflon® sheet using a 

The film was prepared on a Teflon® 

» = „Tr-ina in a wet thickness of 500 pm. The 
•film drawer resulting in a. w<5 

lit^l of solids of the late, applied Is between 30 and 
SO., depending on the -scoslty^ of ^ _the^ latter. ^^..ter 
drying, the thickness ' of the 
200 pni. 

Drying is carried out in two stages, 
deposited on Teflon® being first left at 
20 minutes and then placed at 50-C for ^^^^T^ ' • ^^^^^ 

The film is subsequently left at 20 C for three 

by gravimatry, subsequent to continuous inuners.on xn 



film is of the order of 

the latex 
20*^0 for 
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^y.^ €ilms free from any support. The 
"^"■^ r.ult t^s «.ce «e .ea. .3„..a=e area 

exposed surnace 

- --/^^to' :r=uariT."e a»oun. of wa.e. absorbed 

the water, the graph: 

M(t) /Mo = f (t) . 



Of wa«r absorbed at tbe tl„. t. in 
weight of the polymer in co..ta=t wlrh the 



Mo 



water, in 

t = time/ in h, 

was plotted. ^ ^\ ^ ^(^'i 

The graph M(t)/Mo (expressed as percentage) - f(t) 
(expressed as h) is represented in figure 1. The 
following symbols are used: 

_♦_ represents the dialyzed latex, 
-■- represents the nondlalyzed latex. 

This graph shows that, for the same latex the 

o-F water is very low and remains constant when 
absorption of water is vej-y 

the latex has been dialyzed, 

^: Test of d iffusion of I^ ^H into a pipelin e 
r-oated with ^ latex film 

^^^^^tions of pi;;iine 5 cm in length and 2 cm .n 
diameter, resulting from dismantled --^^^^"^^ '^^^^/'/^^^^^ 
in a first step, the pipeline is completely filled 
.ith a 3N phosphoric acid solution. After a --^^^^J^t"' 
of 10 to 15 minutes, the pipeline is emptied, ..nsed and 

■ dried at ambient temperature. 

■ -^v, the latex is carried out in the same 

Coating with the xarex i*. 

1-r. allow the latex to stand. The 
way, without the need to aiiow 
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.3 filled a.d .hen emptied «..hou. waiting- 

The ends of the pip of the lead with 

■ ^ =n-.v inopportune contact: oi 
order to avoid any mopp 



the water . 



V laver is dried for one hour at 50 C 
This first layer .s ^^^^^^^^y controlled 

^ne vertical position m - J^"" 

fernr-cort-irXired^^ the =a.e way. after a 

---:Tndrar;=:^/idnsirer:;di.^^^ 

- — — - lerrti- 

, N A-y,^ tjine section is left at 20 C for 

n„^er "^^^^^^^"^ „f :,r,\^: .arafil... in order to 

^re::::- "e.::or:tion, and Plaoed in a =ha».er 
thermostatically controlled at 30 C. . 

For all the filling operations, one of the e 

- •'r;A=rrr„-™i"T.- r."rr ..... 

. ^v,^c^ T^-lrieline sections to stand lor 

.^4.--^rf,,r-<»fi into these pipej-ine o«>-v- 

the. pipeline is ringed an g 

water. The pipeline this second time is left . 

15 days. measured, after 

The concentration of xeaa i* 

-.he assembly at the end of the period during 
Tir^^L pip - Ls been left to stand, on 5 .1 
:^ries U3in/ a Scanning S.-IOOO analyzer (Palmtest 

instruments). ^f^^r 2 days and after 15 days 

The results obtained atter ^ ^ay 

are reported in table 4 below: 



wo 2004/O94890 
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T able 4 

. ^ ..d after leaving to stand for 2 days 
concentration of lead ^f^^^/" 

and 15 days 



Latex 



L2 



L3' 



_L4_ 

St yrene /butyl 
acrylate/acrylic 
acid 37/59/3. 



hs* (%) 



41.8 



42.8 



30 . 6 
48.6 



at 2 days 



_6_ 
<10 



level of solids after purification . 
3 layers 



(Vig/1) at 
days 
10 



J7_ 
10 



